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Interstitial nephritis associated with cytomegalovirus infection
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Interstitial nephritis associated with cytomegalovirus infection.
Cytomegalovirus (CMV) infection may cause impairment of renal graft
function and glomerular and interstitial injury. Whether renal lesions
are the consequence of infection or of decreased graft tolerance is
uncertain. We studied autogenous renal tissues obtained from two
infants with CMV infection. Light and electron microscopy revealed
interstitial nephritis, but not glomerulopathy. Analysis of frozen tissues
using monoclonal antibodies by indirect immunofluorescence demon-
strated that most infiltrating cells were T cells (OKT3), the majority of
which reacted with OKT8. In contrast, tissues obtained from one
individual prior to CMV infection, from individuals with end-stage
kidney disease, and from normal renal donors revealed either balanced
proportions of OKT4 and OKT8 cells or a preponderance of the
former, Thus, CMV infection may be associated with interstitial
nephritis involving a characteristic subpopulation of T cells.
Néphropathie interstitielle associée a me infection a cytomégalovirus.
Une infection a cytomégalovirus (CMV) peut entrainer une alteration de
Ia fonction d'un greffon rCnale ,et des lesions glomérulaires et interstiti-
elles. Que ces lesions rCnales soient Ia consbquence de l'infection, ou
d'une diminution de la tolerance du greffon est peu clair. Nous avons
étudiC des tissus rénaux autogenes provenant de deux nouveaux-nés
atteints d'une infection a CMV. La microscopie electronique et optique
a rCvblé une nCphrite interstitielle mais pas de glomérulopathie.
L'analyse de tissus congelés avec des anticorps monoclonaux par
immunofluoresence indirecte a démontré que Ia plupart des cellules
infiltrantes étaient des cellules T (OKT3i Ia majorité desquelles
rCagissaient avec OKT8. A l'opposé, les tissus provenant d'un individu
avant l'infection a CMV, d'individus atteints de nCphropathie
terminale, et de donneurs de reins normaux ont révélé soit des
proportions équilibrées de cellules OKT4 et OKT8, ou une prCpondér-
ance des premieres. Ainsi, une infection a CMV pourrait étre associée
a une nCphrite interstitielle qui met en jeu une sous-population
caractéristique de cellules T.
Cytomegalovirus (CMV) infection in renal graft recipients
may be associated with impairment of kidney function [11.
Clinical and pathologic features of glomerular [27] and intersti-
tial [3] lesions suggest that infection itself incites tissue injury.
This view is supported by correlations between CMV-specific
cytotoxicity and outcome [41. It is difficult, however, to exclude
allo-immune mechanisms since these lesions were observed
only in allografts. We report herein studies of two infants with
CMV infection and interstitial disease involving the autogenous
kidneys.
Methods
Patient 1 was a male infant of birth weight 2.4 kg, born at 36
weeks gestation. Ascites, hepatosplenomegaly, and thrombo-
cytopenia were present at birth. An intravenous pyelogram on
day 2 of age suggested diminished function of the right kidney.
On day 3, a radionuclide renogram revealed normal excretion
by the right kidney. On day 5, an abdominal aortagraph
revealed no evidence of portal venous obstruction and sug-
gested the right kidney was enlarged and cystic. On day 10, the
serum creatinine was normal and exploration of the right flank
revealed no abnormality of the kidney or collecting system. A
biopsy of the right kidney was performed. Subsequently, the
patient experienced progressive neurologic deterioration and
died at 3 months of age. Cytomegalovirus was isolated from
initial and subsequent urine samples.
Patient 2 was a female infant with Finnish type congenital
nephrotic syndrome diagnosed at 2 weeks of age. Serum
antibody against CMV was undetectable at 1 month of age. A
renal biopsy performed at 5 weeks of age revealed cystic
dilatation of Bowman's capsule and of some proximal tubules.
Obliteration of epithelial cell foot processes was demonstrated
by electron microscopy. At age 7 months, CMV was isolated
from the urine. Because of severe recurrent infections and
dehydration and persistent malnutrition, bilateral nephrectomy
was performed at age 8 months in preparation for renal trans-
plantation. The serum creatinine was normal at the time of
nephrectomy. Subsequently, the infant experienced progres-
sive neurologic deterioration and died at 11 months of age.
CMV was isolated from urine samples obtained prior to
nephrectomy and subsequently from throat secretions.
Immunohistochemical studies were carried out on the biopsy
specimen from patient 1 and the nephrectomy tissue of case 2.
In addition, the following tissues were used as controls: from
patient 2 at 5 weeks of age prior to onset of CMV; from three
individuals with congenital nephrotic syndrome, two of whom
had end-stage kidneys, and from five normal kidney donors.
Renal tissues were prepared for light and transmission electron
microscopy as described previously [51. Frozen sections of
kidney tissues were reacted with the monoclonal antibodies
indicated below, followed sequentially by two fluorochrome
layers, ethidium bromide to stain nuclei and p-phenylenedi-
amine to retard fluorescence fading [6, 7]. Monoclonal antibod-
ies used included: OKT3 (Ortho Pharmaceutical Corp., Raritan,
New Jersey, USA) to identify T cells; TA-i (T. W. LeBien,
University of Minnesota, Minneapolis, Minnesota, USA), T
cells and monocytes; OKT4 (Ortho), helper T cells; OKT8
(Ortho) cytotoxic and suppressor T cells; OKT1O (Ortho),
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Table 1. Renal interstitial cell populations in two patients with CMV
infection and in controls identified in frozen tissue sections by
indirect immunofluorescence
Percentage of interstitial cells identified by
monoclonal antibodies
Tissue source TA-i OKT3 OKT4 OKT8 OKTIO 0KM! BA-I
Patient 1 17 15 2.9 12 6.6 8.6 1.0
Patient 2 34 26 6.8 22 2.6 11 0.22
Patient2a 6.0 4.9 3.2 2.0 1.5 9.8
(pre CMV)
CNSb 11 7.5 6.4 2.3 2.3 2.6
CNS endstagec 22 22 11 9.9 3.2 10 3.9
CNS end-stage° 29 34 22 11 .60 1.6 4.3
Normals' 1.8 1.5 1.3 .50 .05 1.1 .42
a Biopsy specimen obtained prior to CMV infection in patient with
congenital nephrotic syndrome.b Congenital nephrotic syndrome.
Congenital nephrotic syndrome with renal insufficiency.d Normal allograft donor biopsies reported previously [8].
(0KM1. Few B cells (BA-1, IgD, M) were observed. In
contrast to control tissues, more interstitial cells reacted with
OKT8 than with OKT4 (Table 1, Fig. 1B). Monoclonal antibody
anti-Tac reacted with 6.5% of interstitial cells in tissue from
patient 1 and 2.3 from patient 2. Most of these cells were
located in focal interstitial aggregates.
Discussion
Fig. 1. Interstitial nephritis associated with CMV infection. A Light
microscopy reveals interstitial mononuclear cell infiltration adjacent to
tubule in which some epithelial cells contain nuclear and cytoplasmic
inclusions (arrow). x 400 B Reactivity of frozen tissue section with
monoclonal antibody OKT8 identifies the majority of infiltrating T cells,
which are adjacent to tubules (T). x350
activated T cells and plasma cells; anti-Tac (T Waldmann,
National Institutes of Health, Bethesda, Maryland, USA),
activated T cells; 0KM! (Ortho), monocytes and natural killer
cells; and BA-i (T. W. LeBien), B cells. In each, 40 x
microscopic field, the number of reactive cells, interstitial cells,
and total (nonglomerular) renal cells was determined as de-
scribed previously [6].
Results
Light microscopic analysis of both tissues revealed focal
mononuclear cell infiltration of the interstitium (Fig. !A) and
mild mesangial hypercellularity. Intranuclear and cytoplasmic
inclusions were observed in tubular epithelial cells of patient!,
but not patient 2. Mesangial deposition of 1gM and C3 was
present in tissue from patient 2, and interstitial cells containing
cytoplasmic or surface IgG and 1gM were observed by im-
munofluorescence in both tissues. Fine structural studies re-
vealed foot process obliteration of glomerular epithelium and
tubuloreticular arrays in endothelium of patient 1, and podocyte
effacement and mesangial cell proliferation in glomeruli of
patient 2. Neither tissue evidenced the glomerulitis described
previously in renal allograft recipients with CMV infection [2].
Analysis of interstitial mononuclear cell populations is sum-
marized in Table 1. The infiltrate consisted largely of T cells
(OKT3, TA-P) and monocytes or natural killer cells
We have described infiltration of the renal interstitium by T
cells (0KT3) and CR3 bearing cells (0KMl) in two infants
with CMV infection. We cannot conclude, however, that the
lesions were caused by cytopathic effects of CMV [9] or by
CM V-anti CMV immune complexes [9—11]. Glomerular abnor-
malities were not prominent in the study tissues, except for
findings consistent with congenital nephrotic syndrome [12] in
patient 2. Absence of glomerulopathy is consistent with obser-
vations in mice [9] and humans [2] that correlate glomerular
injury with immunosuppression. Moreover, our studies are
unique since prior reports of CMV-associated renal injury are
limited to aliograft recipients [1—3] and autopsy samples [10,
11]. Our patients had normal renal function at the time their
tissues were obtained, and thus may better reflect the circum-
stances of individuals with localized CMV infection.
In both study tissues, the majority of infiltrating cells were
identified as T cells (OKT3I, most of' which reacted with
OKT8, which identifies the cytotoxic and suppressor cell pop-
ulation, whose number and proportion is increased in blood
during CMV infection [13]. Activated I cells were sought using
OKT1O and anti-Tac. However, since OKT1O also identifies
plasma cells and since interstitial cells with cytoplasmic Ig were
present in both tissues, it is possible that different cell popula-
tions were identified by these probes. A number of cells in both
tissues reacted with 0KM 1. Since this antibody identifies both
myeloid and natural killer cells [14], the lineage of these
infiltrating cells is uncertain.
The preponderance of OKT8 infiltrating cells present in
these tissues is similar to that observed in renal tissue graft
rejection [6]. However, the location of these cells apart from
tubules in discrete interstitial foci and light microscopic changes
are clearly distinct from the findings observed in interstitial
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rejection [15]. It is of interest that in other renal diseases with
interstitial inflammation the populations of mononuclear cells
reactive with OKT4 and OKT8 are more balanced or show a
predominance of the former [8, 161—findings similar to those
observed in control tissues examined in this study. Thus, our
observations reinforce a cautious approach to tissue analysis
when CMV infection cannot be excluded.
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